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Introduction
Alpha emitters are used to supply the power for some Space Nuclear Auxiliary Power (SNAP) devices. .Two alpha emitters which find application in this field 238 2i<-2 are Pu and Cm . These isotopes can be produced as by-products in a nuclear 238 2i<-2 power reactor. Although the rates of production of Pu -^ and Cm are of second order [successive neutron captures or (n,2n) reactions! , the hlgfh value of the Isotopes justifies making a cost estimate of their production. The production of the isotopes was investigated for fast reactors because fast reactors may have an advantage in producing isotopes requiring a (n,2n) reaction. .At the request 238 2i4-2 of the A.E.C. a study of the production of Pu and Cm as by-products in fast power reactors was undertaken. The object of the study is to determine whether the production of the Isotopes is technically feasible and what economic incentive exists for the sale of these alpha-emitting Isotopes. The economic incentive is expressed as a reduction in power costs.
Mode of Production
Both Plutonium and uranium are considered 'in this study as possible fuels for fast reactors. The mode of formation of Pu ^ from U^^^ and U ^ is given pkp in Figures 1 and 2 , respectively. The steps in the production of Cm from the Plutonium isotopes are illustrated in Figure 3 . The Fa -^ formed in the uranium fuel elements is diluted with Pu ^^ (also a 
Calculation of Production
The production rate of the J isotope, N-, in a straight chain is dt •/'J-1 where P.^ is the production rate of N,.* R_ is the removal rate of N,.. 1962) confirmed that this lack of data exists. In view of the lack of data, a method was devised to obtain the maximum and minimum expected values of the cuoss section for these isotopes.
The method is based on the classical theory of neutron interaction. The classical theory states that the cross section is proportional to the nuclear radius which is in turn proportional to the atomic number to the two-thirds power. The theory is valid for neutrons having an energy greater than a few Mev. .Although the average neutron energy in fast reactors is a few kev, the methods afford a means of obtaining approximate values. The maximum and minimum expected values of <j(n,7) are obtained by plotting the published values of the cf(n,7)'s of the isotopes having about the same nuclear radius. The maximum and minimum cross section in each of the five energy groups are determined (see Figure k ) and assigned to all of the Np, Am, and Cm isotopes as a(n,7) and a(n,7) . .
The fission cross section is dependent upon the pairing energy of the nuclide. The decay constants of the nuclides of interest were tetken from Stillivan's Table 1 .
Reactor Operating Data
In selecting the reactor operating data and therefore the reactor, consideration was given to picking a reactor which will produce commercial power in the near future.
The only fast reactor which fits this requirement is the Enrico Fermi reactor.
The EBR-II was not'considered because it is an experimental reactor rather than a power reactor and, therefore, will not have a regular operational and fuel cycle , and a credit 242 of '\4400,000/gm of Cm are each equivalent to a reduction of 1 mil/kw hr (electric).
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-The A.E.C. has recently published the prices for Np ^ ($500/gm) and Am ($1500/gm). It seems likely that these figures represent the cost of separation and marketing with little or no profit Included. Since the present means of producing these isotopes most likely allows a cheaper separation process than could be 237 used for the isotopes produced in a fast reactor, the cost of separating Np and 24l Am produced in fast reactors is equal to or greater than the sale price. The production and separation of the isotopes in a fast reactor does not, therefore, look economical.
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